With the rapid development of geographic information technology, the web-based 3D visualization technology is constantly updated with the development of computers. However, the traditional 3D geographic data visualization software based on the rich-client model it has significant limitations in the display and analysis of geospatial information and it is difficult to install and use, result in that difficult to meet the application of Geo-dynamic simulation, visual analysis, and collaborative decision-making of the geographic process. In order to show the realism of spatial data more directly, this paper introduces a 3D visualization process design method of geographic information and analyses the 3D data modelling building and visualization efficiency. The process combines multiple data sources are loaded automatically, cross platform, 2D & 3D integration, and make a wider range of customers easily access to the visualization effect of 3D spatial data.
Introduction
With the computer technology and network technology developing all the time, the visualization technology of geospatial data has changed. The changed can derive many new research directions including scientific computing visualization, information visualization, data visualization (Robert et al., 2007) ,knowledge visualization (Dai shuangfeng et al., 2014) .Spatial location information is an important attribute information on the earth which can play a link role between phenomena and information related to people's lives. The link makes GIS develop rapidly, and its application scope has gradually penetrated into various fields of society. There are many fields that need to be displayed by GIS and visualization technology during such general trend, which promotes the common development of GIS and visualization. The combination of visualization technology and GIS technology promotes the integration of three-dimensional GIS technology with other disciplines' data and technical methods to meet the multi-dimensional and interactive needs of users, and to realize query, analysis and collaborative decision-making combined with business. It plays an important role in GIS visualization and government assistant decision-making. Traditional three-dimensional visualization technology cannot be directly implemented in browsers, and has the weak points such as needing plug-ins, time-consuming operation, poor browser compatibility, etc. (He long et al., 2015) . Therefore, the realization of plug-in-free 3D scene visualization technology in web pages will be an important direction of future development. At present, three-dimensional visualization technology and WebGIS system are developing rapidly. Meanwhile, the theory of three-dimensional visualization is gradually improving. It has great advantages in geospatial data analysis, enabling users to understand spatial data more intuitively. WebGL is a new generation of 3D drawing standard which uses JavaScript API to present 3D graphics without browser plug-ins. Combining JS with OpenGL ES2.0, WebGL (Lei F et al., 2015) has the technical advantages of fast 3D rendering, good rendering effect, good compatibility, multi-browser support, etc. In this paper, a parallel computing method is introduced to make the threedimensional model display smoothly in browsers.
WebGL-based 3D visualization of geographic information
Geographic information three-dimensional visualization is a hot area of the current development of GIS. It contains a wide range of contents, involving computerrelated technology, geography, digital cartography, remote sensing and measurement technology, surveying and mapping and other scientific fields (Gao yuncheng, 2014) .Domestic research on 3D visualization of geographic information is relatively late, but many research results have been achieved, such as some original theories of "adaptive map visualization and application" and "virtual earth environment" put forward by Chinese scholars. In addition, domestic independently developed many 3D visualization application software, such as the new generation of three-dimensional massive data management platform EV-Globe (EV-Globe, 2017) developed by Beijing Guoyao Xintiandi Company, which has comprehensive and powerful three-dimensional expression scale, formed a new unified development framework of two-dimensional and three-dimensional integration platform; SuperMap's two-dimensional Integration (SuperMap, 2017) organically integrates GIS functions with three-dimensional visualization. Although the existing three-dimensional visualization platform of geographic information has made great progress in data visualization, it still needs to be improved in complex spatial analysis and efficient visualization. WebGL is designed directly for the underlying graphics card end, which is more complex than the typical Web technology. Therefore, many third-party open source frameworks of WebGL have been developed, such as Three.js, Cesium.js, proeessing.js, etc. The open source frameworks not only save development costs, but also provide a development environment for developers which is more advanced and friendlier (Tony, 2013) . In particular, it has two advantages, firstly, it realizes the interactive three-dimensional graphics on the Web by HTML script itself without any browser plug-in support; secondly, it uses the underlying graphics hardware acceleration function to render graphics through a unified, standard, cross-platform OpenGL interface(Liu xunfang, 2017). For WebGL, three-dimensional visualization is to represent visualized objects in three-dimensional coordinates. The key point is to display the vertex information and the surface information composed of vertices. According to the knowledge of computer graphics after determining the point and surface, through the transformation of perspective projection matrix and model view matrix, to achieve three-dimensional visualization display. Traditional three-dimensional visualization is based on C/S architecture, when a large number of 3D model data are browsed, there will be slow loading due to the impact of network transmission speed. Through the Canvas tag in browser, 3D rendering can be accelerated directly by GPU, WebGL technology makes it possible for traditional visualization programs from C/S (Client/Server) to B/S (Browser/Server), realizing highspeed graphics rendering on the web. Users can operate on the platform as easily as browsing web pages, and provide visualization of spatial information on the server side, as well as good user multi-dimensional and interactive requirements.
WebGL-based 3D scene visualization process

3D model data preparation
The geographic information data involved in this paper include satellite image data and three-dimensional terrain model data. After loading the three-dimensional data into the visualization platform the ground image data of the corresponding area are loaded, in order to increase the reality of the scene. The acquisition of 3D terrain model data is complex, including texture image, height data and geometric element data which can be acquired by aerial photogrammetry, laser scanning and two-dimensional vector map conversion. After data acquisition, a special format of 3D model can be established by modeling software (such as 3dsMax, City Engine), and then with the help of some interfaces to make the specific format of the model data converted into data structures that can be recognized by the system. The original data used in the later experiment is the three-dimensional model data in OSG format. The process of data acquisition and processing is shown in Figure 1 . osg---3ds (using Open Scene Graph) 3ds---dae (using Open collada plugin) dae---gltf(glb) (using collada2gltf) Figure 1 . Processing of the data acquisition and conversion
WebGL visualization implementation
The tool adopts B/S architecture and is based on Web. Its visualization implementation process is shown in Figure  2 . The basic map database is responsible for the storage of geographic information data. The GIS server is responsible for extracting relevant data from the database. By storing map tile data (Huo liang et al., 2012) and three-dimensional model data files in the working directory of the Web server, it can be prepared for client access; then the Ajax request sent by the client browser, the Web server receives and responds, and sends the requested data file to the client. The client is established by HTML and JavaScript, which is mainly responsible for parsing the data sent by the server and drawing the data through the WebGL visual interface. Then it will be displayed on the browser. 
Data scheduling efficiency analysis
When browsing three-dimensional scenes, due to the limitation of computer performance and network bandwidth, the loading speed will be slow, that is, the response of the server side lags behind the request of the client side, which makes the user appear discontinuity and lag when browsing three-dimensional scenes (Zhang fan, 2014). In order to solve this problem, we have analyzed the impact of the size of model space and the number of servers allocated on the model rendering time that consumed during the process from loading model files to displaying the model.
The effect of model footprint on model rendering time
Whether tile map or three-dimensional model, with the increase of data volume, the loading speed will gradually slow down. Firstly, the trend of model drawing time with the size of the model is analyzed. As shown in Figure 3 , it can be seen that, with the increase of model files, the model drawing time will gradually increase, but the loading speed is generally faster; however, when loading large-scale three-dimensional scenes, data volume is still an important factor that can not be ignored. Therefore, how to solve the impact of the size of model space on loading speed is a problem that needs to be solved later. 
Figure4. The impact of server number on model drawing time
The above two experiments show that with the increase of model size and the number of servers allocated, the rendering time of the model increases gradually, and it is obviously not suitable for large-scale three-dimensional scene loading.
Data scheduling optimization strategy
Based on the above two factors, this paper considers data compression and optimal server allocation for parallel rendering of the model to solve the problem of threedimensional scene data visualization.
(1) Data compression GLTF model includes JSON file, binary file (. bin), texture picture and shader file, while GLB (Graphic Library Binary) is a binary file of GLTF, which takes less space to store the same data. The size of gltf and GLB models is compared below. Figure 5 depicts this trend visually.
Figure5. The comparison of model size
The experimental results show that compared with gltf, GLB occupies less space in the same model, and the data is compressed in format conversion. Moreover, with the increase of gltf model, the compression effect is more obvious. Therefore, compared with gltf, GLB can improve the rendering efficiency of the model. 
Experimental results and analysis
lab environment
In order to develop and run the visualization platform normally, especially the drawing and rendering of twodimensional and three-dimensional graphics, the computer hardware must meet the minimum requirements of WebGL graphics development environment. The experimental environment is shown in 
Tab.1 Experimental Environment
Visualization effect
The three-dimensional visualization of geographic information data is presented in the virtual threedimensional earth environment. Firstly, the map data is read into the visualization platform, and then the threedimensional model data is loaded into the corresponding geographical location to realize two-dimensional and three-dimensional integration, and icons can be labeled to make the data more readable. This experiment transforms the existing OSG format three-dimensional model data into database according to the conversion process of figure 2, and draws the model quickly through the client. Figure 7 shows the threedimensional visualization effect of the area.
Figure7. Three-dimension Visualization
Conclusion
This paper designs and implements the function of using WebGL technology as a visualization engine to realize plug-in-free three-dimensional visualization of geographic information on Web browser. It also analyses the problem that data can not be dispatched quickly because of the large space occupied by model data and the limitation of network bandwidth. We adopt the strategy of data compression by transforming data format and applying the idea of computer parallel computing to achieve efficient rendering of model data and the data visualization efficiency based on WebGL is improved. However, how to dynamically load and efficiently schedule large-scale 3D scenes without affecting user interaction fluency remains to be further studied. At present, the concept of 3D Tiles has emerged, which provides a new idea for later research. DAI Shuangfeng, DONG Jiyang, XUE Jian. 
